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(54) ASEPTIC CONNECTION DEVICE FOR FLEXIBLE TUBE 

(57)Abstract: 

PURPOSE: To conduct the connection of tubes surely 
by holding two flexible tubes by means of clamps, 
conducting cutting-off by moving a cutting-off means up 
and down between the clamps, moving a clamp in parallel 
so that cut-off end portions may be stuck closely to 
each other. 

CONSTITUTION: In the case of an aseptic connection 
device for flexible tubes, at least two flexible tubes are 
held in a parallel state by means of clamps 2, 3. and 
flexible tubes 48, 49 are cut off between the clamps 2, 3 
by means of a cutting-off device 5. At least one of the 
clamps 2, 3 is moved by means of a driving means so 
that the fellow end portions of the cut-off flexible tubes 
48, 49 that are to be connected to each other may be 
stuck closely to each other, and the cutting-off means 5 
is moved up and down between the clamps 2, 3 by 
means of a cutting-off means driving means. As for the 
clamps 2, 3, clamps that grasp the two flexible tubes 48, 
49 as if to crush them, are used, and a second clamp 
movement mechanism possesses a push-pressing member 33 to push-press the second clamp 
2 against the first clamp 3 side. 
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>y 3 ottwr**iRi»c»«i-r* - cniz 
cfcO, US 1 * 7 >^3 2 >7 ^ >^<bcop^c^r^^^ 
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n - ;uft £ <o $> 2> m& ®Wi $ tl 5 ^ 3. — 7 CD J£i£$m £ 

6E£ft5. C CDBflBB 1 7 g te, BI6 fc^-r<fc 5 iC. 

® 1 7 f ODD SSI 7 d m2#7>Zf2<Dm&1£tfftt> 

2 z 7 y^mfeis 2 c oy^^toTSz&mmzWLW^n 

fc7^D7 2 0 #DD« 1 7 d «»aoT^Sttlt 
10 ^T&9, dCDttH^T, IS 2 £ =7 ikT*. £ 

tt, SltC^-r<to^, ^1^^>^3^> ^2^-7> 
7^2 J:0^3gbT^O. ^1^7^>^3«, ^2^7^> 

MH7>^0tMOrtIfe^fliiilTl^, 

20 [ 0 0 2 3 ] 2f:%^0lIWi^gllOM^ 

4 > 0 15, 016 ££#0 1 7 te, llWt^^lW 
^•^^S 1 (DM 1 &£Zfm 2 2 V >7 r (DW)^. *5J:^^ 

30 fg 2 {7 ? 2 t-rtltz&mttJL oT^5 K) , 01OCO^ 
-f 5 h05^lh&e^feSo [21 1 0 CD^-Y ^ > 

^■T- h CO^IftCO^^^, Jl,^ (^Ii7^>y(tm2 

77 A 1 7i3<trX*A 1 9CO0^^S<75t^CO, ^£t^I5 
, ^H7>7*3, « 2 ^ 7 >y 2 COS!j^ 

[0 0 24] ^T, ^^^yn-^^-h^lSIl liC^K 

40 5Ujft. :tlt:i:0, H 3 ^^-rfW»S4 0 * 

iSt«CPUl:«kO, ^liilt 

Wr**«ft^^. w«3£«ffi«jc^A^ft^3&o zwm 

^5 3S)ft. CPUJCJ;0, m 1 iScfct/ffi 2 ^ ^ > 
:/3PHlr*Tfr***>5A*. ^ 1 *5<i:^^ 2 ^7 ^ >7&m& 
K:ftt)^S3^« »>XA-S£»U/t — 3^.IKj*»C*S3&*S3^ 

50 ffi-r^i7^>y«, i&CDcfcoK. 1 <7 ^ >:/3 
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5>zf2tf. C(D$*m&3 i *JRtt"r*IH]«2 i £Wb 

fg 1 ^J:tf«2 # ^ >^HViT^4C fctt, 2S2 
*7>:/*<B!8*nfcfc£K:, »«T5l//t-l6t, 
:oi//t-i 6i:«l;DON/OFF$n5?'f^D7'f 
yfl 3 K«fc Dtft»$tt*. A#ttfctt, v^DX^f 
3 11 «2 jr9>^flftttt>0^«a. OFF 

16t»*fcb, 6^if 7<^DX-f y^l 3 

&ON«itt5. ££>V-f * D7-f 1 3 ©ON/ 

o f f'«»H:. frJi*P8§ 4 o tcAibSti*. mi 43 cfc tffg 

2*?>:/#(JKjft£tt<'*C£tt. Zrtl^tKDX&iDWm 
±l;S^enfci$7^/7PX<->?SW5 (7 3) , 

sw6 (74) ^ftits^tictowisn*. 

1 4 £«fc O^^l^tl^o fiCjStC&S 

V^^H OFFiJ^O, :©7^D7<^14W 20 
ON/OFFifH W»g4 0 KA*$n*. 
[ 0 0 2 5 ] fit, ill ^TK-TckoJC, ±i©4^ 

&zt&2 ? ^y-fzm&izmmzitZo sit, ±m<D4 

lfc«fctf»2*$>:/a<KjSfcilJ»bfc«, 2'#©pJ* 
147^^-^4 8, 4 9 ^^1i5c}:ra2^7>^(:if 

C(DtiT^il^cttFi2^7>y3 ( 2lt 30 
@9C^tJ:^*:, PS^fcraftbfcttteTN&D. 
mmizWitf btlfzZsO y h3et2e^«t^3 f t2 f 
JiSlWClft35Hi*-3fctt»<t&^T^S. tit, 
^fa-y4 9 £^!ft#J<7)X D y h 3 f , 2 f 
b, 8 SJIIWOXPy h 

3 e , 2 e izmmirz. 

[ 0 0 2 6 ] tlT, ±&<D£o \zm 1 *5ci;tfff§ 2 47 ^ 
>^3^^Sbfc^v £7XA-£&UA-2 2 ££^> 

- 2 2 7 >7m\zn~? Z. £ iCck 0 . «>XA-7J-h 40 

£#b, ^f«!)IA-^Pg5 lzmmZtlT\,*fZ®. 
ffl»»)IA-£jfl/, XA-tfft/B&fiKKfcS 
tl^ttfeC «JB**XA-tt, ttffi»*XA-JR«ft 

ffi 2 9 f*gKi&#j2*i5o t^^x. n*)v 5 o GDfpj&x-r 

-/^ 5 2^jft<!:01 20^D-^^-hO®tZ^fT 

b. s 3 tc^-r^faii§4 o *®&-?z>c puicio, » 

$l^J;^2 9 7>7ifiWL&\Z 50 
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^XA-^^UA-^fP^tC$>^^Sd^ 
Sl^Jj:^2^7>^EIii;T^S^§^lt ^2^ 

CD W\*- 1 6l:c):0ON/OFF$nS7< ^PX-f 7 

fl3H *2^7>^«Hk*»<Ot*tt- OF F t 
ftoTiO, ^2 ^7>^2*»KISnfcttl:l/A- 

3 ^ON^^fTS. :(D7-f^D7^f^l3O0N 
/OFFgfH «»»4 0 fcA2)S*l*. tfXA-# 
^i^T*§^§^«, !)IA-^l/A'-2 2$^7 

>7 r ^ipj(cif b, sxA-a«fE«£fr5 «un 

-2 2lt V< ^7 nx-f 1 5 ^-SON $i±£<£> 

tlfc^S^^^l$n^o V^DX-(7f 1 50ON/ 
O.FF«#tt, $fl?3§4 0 \Z\t)1*tlZ>. mite&TSW, 

2 ^ ^ yzf&m&iz&zfr&friz. tmv&oiz-vc z 

[ 0 0 2 7 ] fit, 012 fC^-T^ "5 \Z, _hi$ <D 4 "3 

0 1 11040©,^^^^ 
YESOi^, ®)f£*^ >^4 7 tfjftJTb, fXA-O 

ira!ifctf*ws&$ft*. ^xA-ojjD^ni&t, ^iA-i 
«*«sft«fiaeJL±-e&*^*ij»f b, i)xa-m 

i»bTU5tt$fl»rt*fc«)T*5. fit, ^XA- 
£A±) T&mi'&H, 0. 3 8>l*ofc«fc:, C^XA-S 

«SE7&«ia!*tt«sfflrt"c*s^ ! M*r"rs. en**, ^xa- 

aSttt**tTt5fc«), ^XA-mfttSrftl^ b, 
^KSLfc^XA-SlttlfciSll/, IS^iSfflft (f!F§ 

ffi«T?*5d^«fi»»:l!l«t4. ±BB©*XA-«j« 

-£) 43i:tf, ±ifiO^XA-«aE^SftfelfifflrtT^Vi« 
^ (rjxA-Ml»*o*^) tt. 7V*-iflv&mV. 
-)iA-oSnl*MU ^x/\-S#7>^M 

b, u-fe^/ h^-r y^^»$tifc«, mi 

hOlC^frT*). tLT, ^XA-HSftttfclfc b, 
^£©5ffll*3 (i^^Brt) T&**§£te. ^XA-GOjfjp 

j»^»«sn*. *xa- 6 ©inisstt, ^xA-ia«* 
»i*RT*sj»«»7(oiaa[tt»a**cai-^^T, urn 

AJW*«*9HB^teJ; 9£^JEil4 3 SfWWbfc 

^e>ff^n^o -ebr, ^xA-©ja«iftiKi&B6jfrs 
^xA-ojnja^Bg^wftWBgrtT^s^ww 

b, ^XA"-*sa*«3fffi(i«TT**^«»rb. 
^r^i^T, o*0^XA-^IIS$$fe&jg^LtH5 
ifi^KiyiJ— 3&*«»b, ^XA-OiD»«:ff Jh 
b, 0 1 1 tf)? D-^-v- hQil^frT^o fit, 

xA-cofiStfKjei&aKia-r* 01 3co7d-^ 
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h®\Z&ftL. ^-*#f£®> CtlCcfcO, *7 
30, ^731, ^)A19. 17A«0Cl, 

[00283 fit, 013O7C1-? 1 -*'- htc^-Tct 
£XA — <D±#, ^j. — 7</}$J#r, ^l^^>^ 

17a^^l^l5. ^300 8 $>&ztm 1 o k^t* 

0 8 ££#0 1 0 K^-f # AiH 17a (D&Atfy * UT 
5 b fit, 0 8 0 1 0 
K^T* AI 17a©iAj^7*D75b t^^-T^^ 

*A*17a.fl)j!lB*7*D75bijtStS 
jRJRfc5 6*T<Z)B!I, (2) 1 OC^td:^}:, fctzbfr \Z 
«I»r*85IU»l, coBfc^^T; 2 #<z> pJiite^ 
a — $n*. Bl 1 4 43J;?J0 1 5 £JB t^Ti&BJl 
*T*<2:. 2 *<7)^3.-y 4 8 , 4 9(t IH7>^3 20 
*W82^7>^2l:J:»)S»$ftt^O, S§ 1 ^ 5 

#4 8 a, 4 9 a^i^t^n, ^©T^C^JWfg©^ 
IA-6#ttllT^«. fit, ±3*©<t^t» ^JA 

1 7 ©IhIIEK: J; gj$r#g:5 (tfXA-6) #±#T 
SCtKcfcO, Bl 1 5 J: -5 fc, 2*<O?-=l — 70> 
» 1 * ^ >y 3 2 ^7>^20BlCftlt*f 
a-^^48a, 4 9al:Ti**»l»«»rtS. 

[0029] fit, 138 A AS* 1 7 aOjSBrt* 

7^U75 bt*»f*«i*6, 7 a<D&C 30 

#7* or 5 b £»ttT*tt»fcSSST(0M, 08:?3 

tfltttStU fa~^48a, 4 9a0^)lr$nfcM 
*-\-ftlz®ffi*rz> 0 fit, 08*$J:tf0 1 0 \Z7*tt> 
2±mi 7 a<DjfilC#7*D75b ifttttiftU^e* 
^jAll 7 a©jSE^7*n75 b tftftki" Sttllfcp 

ftsrom, m 8 1 o tc^-r j: e> k, utc*>& 

C»»f»5liTRt5. 0 7 C^tJ:^^ * 

A 1 9 #*BJ*lRlfcigKT« £ 0 , Sil*7>:7 r 

*&W}2'&Z>tzSb<DT-A 1 8 K K tfZtltc ? * 071 40 
8att, ^Ail9a^$il^t^o y§2U0743<fctf 

0 i o jctk-t ii&m&m&otfy * 07 1 8 a <h^iti 

T^fcSBiO, Bl 7 43 £tf0 1 0 K^T* A#t 1 9 a 
0>jftF*<7 * D7 1 8 a t^Mt-^ct e» fcfc*. 13 1 0 
CD^-Y ^ >^*- h fc*f«fc 5 ^3^?^^ 5 CD? * 
□ 75b^A»17aOjiaBlClSJ:0m<, 7 
*D718al 9a/SiFl:l5. f IT, Bl 

7 iScfctf 0 1 0 \Z*k~? K, 7J AM 1 9 a <D&Fffi7 
*a718atttif5ttW^, *A|19aOAG 
^7*D7 1 8 a t»«t4«llCS**TO|BI, 01 50 
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o\z^-?&o\z. **£fB i *5>:/3tt««i^ bi i 

6 lC^lTtt®<i:&0, ^^$tl§^a-^^49ai 
4 8a^IA-6 LTlP!J&H>^«3&ttt8£fc5. 
CCOtt&te, 0 1 0 CD^-f >y^*- mc*t -5 
(C, *Ail9a©AG*«7*D71 8a t^MtS^ 
>l^&. r&ASt 1 7a©iC^7*D75 ht&M?Z> 

vt&izmz&-c<z>mmn'£tiz>. tut, ^i^>y 

(DftSte, ^G^7^P718at8MfSW^, 
ijAil 9 a ©jSH3^7*P7 18a £ SIST £ tttt 
l?)^T(Df e 1, El 1 6 <B#tt**«!J*an3. fefc, *ZJiSr 
^i&5te, ±fcfc©<fc5fc, IS 8*5£t£0 l 0 iztk-TX A 
il 7 a©jSC*<7*P7 5bt«tttS«i^^, * 
Ail7aOjSE#7*D75 b £ «J8 KM * 

£T©W, 0 8*3J:tf0 1 0 tc^-TJ: -5 \Z. tzfcZfrlz 
TBl//8ft*n*5 : a-y»»4 8a 1 49a^l8 

[ 0 0 3 0 3 fit, «*r¥S5©T»#*7Lfctt 
H, ft^itlH 77 A$£ 1 7aC^E)^7to75b 

Bl 1 0 fc*"T «fc -5 {3, I2^7>^2^, W, I 2 ? 
Mlzm&lt&ft 7. 0 6 *5J;tf0 1 0 tC^ 

tJ:^C, #A* 1 7 c ©feflflffi 1 7 d G>jftM#. »2 
£ ^ >^ 2 £IBIfr£-£<5 l£tb<D7 * D72 0 £&&&*r £ 
£ilO,*L*«-7 ^ P7 2 0 i8«t 

&*\Z. *2^7>^2», ^1^^ 
>^3#JtC^ftb. T^A^l 7cOlH]g|51 7d04LK 
^, 7*P7 2 0 t»«ltStti^6, EI«17d©jft 
Ktf7* 07 2 0 tSMtS^HtlS *Tf©IB, 

^4 8 a, 4 9aOMftta*l:«*t50-C, M#^> 
»#*J:0a*fe4>©i:^-r*ilt^Tfr*. f IT, 
73 A^l 1 7 c 1 7 d 0>jftK#*, 7^D72 0 t^ 

tt-r*tti8^ fcfiflffi i 7 f ©jft j^7*P72 0i 

[ 0 0 3 1 3 J;^T, f?it L/t&BTO, ^1^^>^ 
3 tt, SS2^7>^20ftilt 017 C^TJ; o \z. 
m 1 6 tl^SCfnfc^It^oTl^. ^LT, 0 1 

-«flE3^*Jo*n, ^XA-ia«*«S:*fll^T«c^* 
>:/**W<r " yit-^Wftf f IT, 
01 7lc^*Tci:o(C, ^1^ ^>^2^i:r/^2 ^ ^> 

o««ff**«ii7"rs. 

[ 0 0 3 2 ] «*©iltt»^81Tlt Sf£l*7>:/ 

i:LT«»tSJ:^l:i^*nT^*. ^IT, Bl 1 8 
CD (A-l) ^^-Tct^fZ, K 1 ^ ^ >^3 (Otil^^^ 



( 

15 

^>^2«, ^i/\-6 tmmx i srait^s. mi 
*5<fctfsg2 * ? >zrz , 2<Dmmw?E±iz®i£i,iz#im 
& Lmznrz 2 ^^^a-y^i i &&zfim 2 z 
7 >7m<Dm#te* 01 s<d (a - 2) tc^-r^^ic. 

H^^tC £<Dtz&. mi 8<D ( A - 2 ) K 

27>7) ^it^ntt^o?, ii^7>y3 (£ 

6t^I (X2+Ax) g§P B 1T&«> fa-^S 

«j« an/tat*. si80) <a-3) ic^-r^? ic, ^ 

[ 0 0 3 3 ] CWlOi^gltfi, ^7>^0 

L, fi£*0&£i£gTte* 0 1 3 (7) (A - 2 ) <fc 
5 \Z. %Z1 2 5>7 3tf. 4 9 ^j£jtl 

fcctCJ;0£fi«l:W ^iA-6lt Sf§ 1 

i^7>^3t^H7>^2f B ii:^^n, m=f-mt>hj 

<Dj5MZ®m-?Z> HI 30 (A-3) tc^-rj:? 
SbT, 7^-:/0&^&#£i;5 C 

[ 0 0 3 4] m&&\Z8LBM?Z> £* WOil^ft^i 
iTtt, 0180 (A-2) ICTKf £5 fc, ^zl — ^Z 

80 (A-3) fl^-r JzofC, Htflg 2 * 7 >y«fC» 
ft**. ctoT, 01 80 (A-3) ©Pgtffi, SS 1 ^ 

7>^*2^7>y«^»iE« (Ax) jcta^-r 

ili^S. fit, 018O (A - 4) IZt*-?*? tc, 
COtf, *XA-3Effifcft»Lfc*«»IIB*3J: 
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< < . cnicgsit, -5iA-^[:^ib, 8^ 

[ 0 0 3 5 ] «^Oil6U^^ilH 
gltHiC, il^7>^J:^I2^7>^ft 2 
*07^ 3. bm-Tct «5 Cl/T(l!!l»tSJ:pi:i« 
$nt^5o fit, 0180 (B - 1 ) C^tct^ 

iMmisT&K), &tz. m2 ? 7>72\z. 

10 tmmx 2 IWIT^S. fit, 0180£$]0 (B 
-2) JC^'Tct'Pt, il^7>y3 (££ 7 >7) * 

2 *:0^^-y^if vm-r J: ? k itje^ifcpto, r 
o*^tt«n*:*GH;:Hi< J: ^ icings nx^ o , ■ 

£ tllC £ Q . ^2^7>^2«, !)IA-6tEl (X 
1+Ax) BURST*. fa-yoO*^fl*l 

tt, 0 180 (B- 3) K jj* T «fc 5 K . i2^7>7'2 
\±* A*gB# 2 3 £ ct 9*¥ i«H7>7"3l 
20 fcja-?<#fiM;:»»-r*. 

[ 0 0 3 6 ] cfcoT, ITU B13 

0 (B-2) ^7>^3, 2 t^^l- 
^4 8, 4 9 ^fi^LfcC^(CJ;D, i2^7>7 4 ^t 
«fc»»"r*fc««K ^lA-6(t il^7>y3d:l 

1 z 7>7 2m\z&i£n, m*mt>h*tz&ft<oi£M*w 

£^fr*r*0T, #ftbTV>fc«4*J&*'£7XA-*Sfc:» 
30 &cttfiU<* ^xA-«(:iofc^^i:^itaf 

[ 0 0 3 7 ] 3 12^ 

7>^2«, mt&2nizV3L/\-\z&r)7zL--zf&mM 

Wm2tlZ>Z.t\Z£0. 0 1 8 0 (B - 3 ) C^t^ -3 

\z, mzff&2? y m i ? ? yzfmiz&wi-rz. 

i^T, 0180 (B-3) RHfCJi, I2^7>7"0 
Sl^7>^©»«iEI (Ax) \Zft%?Z>&tSft 
O^a-^W, ^XA-^I (OlA-©|2^7 

>7 p dy^®) \zmmvtt%-irz> ztiztzz. ^it, 0 

40 1 80 (B-4) IZTfr-t £ O \Z . mi # 7 >7\Z* 

-7 (d&s (DtL$>\z'&-j5 \z&mz nz> . C(Dti, ^7X 

A-OI 1 ^ 5 V^tt^SSJwtt, I2^7>7 f ii®l; 
tfc^T, ^lfeb^^^i5J:^P*i^^0#lP^ / >^^0 
^XA-affi»C#»Ufc*«»fi*J:^rt*«*§l 

:/03! 1 £ 5 >y^J0^®^^n^^t)0<h-r^> c 

B»»tB**<#»bT^5')lA-© 

0T, 8^$n^?a-7*0)l2>7 7>7'illa)^®fe# 
50 tlH-fet)'©tt4ui^-Ct5. ctot, ^^^tl-S^ 
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[ 0 0 3 8] 

ft-tzm i z ? >-?&<kitm 2 $ ? t, &mi$7 
>7&&itm 2 ^ 7.y7m\zTift&*im&T=L-zfzq) 
m-r&tcvxDwm^mt* &®m^&iz ± o wmzntz 

KfftlBSil 1 * 5 staffs 2 ^ >^JC*f UT¥?tK 

^BtrfHm i * ^ yyizttLT. ifi»*5j:tf«»-r*#iS] 

>7&&zfm 2 z i ?7>7&<kzsm2 

z 7>?r$izTift&^m&3 L D.-7*:V)m'?z>fz#><DV} 

y-^^m^m 2 z =>y?\ztt LTw-ftiz&wjtE&zm 1 30 

* 5 >7&mm&£. mtzm2 2 ?y-j*m&m 1 ^ 

2 ^^>y^i5^^<t, 1 * ^> 

IBB 2 ^7>y^ttffSm 1 ^7>^«(C#flETSJffiEffl 
If^f I, K»ffi«*m. 1 isitfff! 2 ^ 5> 

D £ 2 ^OnJ^^^^-y^Jf UM-Tct 3 IZ IT 

* 1 ^ ^ >:/<t oe^mra-ra^GMcft < «t 
m 1 * 5 >y^»cifi^> «ra-r*«j*<0**froG> 

&&mm\zft? c <h*<-e^£. $ sic, *r9i<d&£» 
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[01] ant *%w<D^m&^zL--7mm$s&'&gi 

[02] 02(1 [2) 1 

[03] B3lt *»E<0*&M«»^«fifc:<fcJB£n* 

[14] H4tt, *«^Onr*tt5 L 3.-^MIfiW»^« 

[05] H5lt *5SK©»SgIl:«ffl$n5«IR¥ 

[06] I6lt ^1^7>y, IB 2 ^ 5 J;^^0 

Rfa©ift & i^H^-r %> tz #> \z ®.m it $> a . 
[07] g7it &i 2 7>7<D®VE*mw-rz>r£®<n 

[08] 08n wm^m<omft*&w?ztz&<o&Lw 

0T$>^>o 

[09] H9tt, *%HJO^^^^^^gfC^^^tl^ 

[010] iioit ^i^>y, B2^ ?y7£>& 
zfwm^®<DW)ft* ^ ytr*7jk-?5"($y>?3 L 'r-b 

[Bin aim, *%mommto&£mm<D{tm& 

[01 2] 01 2WU ^^BJ(Dte^^^^^gcof^^^ 
m,WT Z>tz®(D7 D-^^ - hT$»^>o 
[01 33 01 3tt, ^^Oil^^^gl^f^i^ 

mw-?z>tz&<D 7 D-^^-h"C^^ 0 

[01 4] 01 4H ^^^O^g^^^^gtDf^ffl^ 

i»0J-rsfca?)CO^^0T$)^ o 
[01 5] 01 ^a^IfWi^iO^^ 

[016] 0 1 6 *&w<Dmm&&Gmm<Dftm* 
mw-?z>tztb<D®tmmT&z>o 

[01 7] 01 7 te, ^^^CO^^^^^^gCOf^ffi^ 

aft f « ^ k m m v & z> . 

[018] 01811 M@6*l^^^gCDB 1 &±Tsm 2 

[0 19] 0 1 9tt, ^*cOpJ^14^iL-y^^W^^ 
[^^CDIft^] 

1 ilW^ii 
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2 m 2 * ^ >y 

3 » 1 * 7 >y 

3d 'J -7^-7;KD&Sfr£ 

3 h u xrT"— 

3 3 «■!£»** 

5 tfJ&r^S 

6 «?XA — 

7 ^XA-MM?i 

9 xA-lra«ffl©««»tti8^ 

13 7<^DX^f^l 
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15 *7-r^n^-f.y^3 
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